. Several health care organizations are piloting or implementing reimbursement for electronic communication with patients. Despite the promise and early spread of secure electronic communications between patients and providers, access to this form of care may be constrained to a younger, healthier, and more literate population 11 . Many of those most in need of care may not be the ones who have the ability to use electronic patient-provider communication.
We describe a retrospective analysis of secure patientprovider electronic messaging in an integrated group practice. The secure messaging application is part of a secure patient Web site, which includes access to an electronic medical record shared between patients and providers. We hypothesized that patient messaging use would be positively associated with patient and primary care provider characteristics related to Internet access and traditional health care utilization.
RESEARCH DESIGN AND METHODS

Setting
This study was conducted at Group Health, a mixed-model health care financing and delivery organization in Washington state and north Idaho. Over 300,000 members receive care through Group Health's integrated delivery system, which includes 20 Group Health-owned facilities and over 500 Group Health physicians. Beginning in August of 2003, all patients with a primary care provider in a Group Health-owned clinic were eligible to access the services of the shared electronic medical record through the patient Web site.
Group Health primary care and specialty care providers were salaried and expected to engage in secure messaging with patients. Patients and providers could initiate secure messages (SM) to one another on the patient Web site. Every patient SM exchange was triaged by support staff, routed to the appropriate provider, and automatically placed in the patient's electronic medical record. Secure messages were subsequently viewable by all clinicians involved in a patient's care. Individual providers were responsible for handling secure messages from patients or referring the message to a nurse for an appropriate reply. Physicians and other staff were accountable for meeting expectations for communication through messaging. To facilitate this goal, providers were given an incentive of $5 per message beyond their salary to encourage messaging. Response time was tracked every day by administrative staff. If physicians or health care teams had outstanding messages (more than one business day old, without a response to the patient), they were contacted and offered assistance in meeting patient expectations. Patients and providers were otherwise free to incorporate SM into care processes as they saw fit within each patient-provider relationship.
Patients
The study sample included enrollees over 18 Distance from the primary medical center was calculated using each patient's home address. The location of each patient's community was determined to be rural or urban according to the United States Census Bureau's definition of Metropolitan Statistical Areas. Distance to clinic was calculated using home address and location of primary care provider; a distance of 17 or more miles from the clinic was chosen to approximate 30 or more minutes of driving time to a clinic. The John's Hopkins' Adjusted Clinical Group's (ACG) case mix system was used to measure each individual's overall level of morbidity burden based on an individual's expected need for health care. In this algorithm, every ICD-9 code belongs to a group of conditions that usually require similar amounts of health care. The ACG software assigns each individual a level of overall morbidity between 1 (none) and 6 (very high), depending on age, gender, and number and types of groups populated by the ICD-9 codes over a 12-month period. This measure takes into account interactions between chronic and acute conditions in relation to future health care resource use [21] [22] [23] . History of depression, diabetes, and congestive heart failure were defined by three or more outpatient visits with an ICD-9 diagnosis of the condition between 01/01/03 to 03/31/ 05. Types of insurance included commercial plan, Medicare, and Medicaid. Primary care provider characteristics included physician age, high versus low use of SM with other patients, and physician time to respond to patient SM.
Statistical Methods
Characteristics potentially related to SM use were identified prior to analyses 24 . Descriptive statistics were used to compare the characteristics of SM users and non users and to examine the variability in patient panels across providers. Logistic regression models were used to estimate the association between SM use and both patient and primary care provider covariates. Poisson models were used to estimate the association between patient characteristics and rates of SM among patients who had sent at least one secure message. Regression models were estimated using generalized estimating equations with an identity working correlation matrix and robust covariance estimation used to account for clustering of patients within providers 25, 26 Primary Care Provider Messaging Activity. Table 2 shows the characteristics of the 162 primary care providers who had eligible patients in the final study quarter and who had age data available. During the five quarters of the study, these providers had 75,861 SM threads, accounting for 15% of their primary care outpatient encounters. In the last study quarter, individual physicians had between 2.8% and 52% of all patient encounters through secure messaging. Confidence intervals for panel-level effects are large due to minimal panel variation (Table 2) . Secondary analysis, comparing SM users to those not registered for the patient Web site, tended to find stronger associations compared to the primary analysis (Table 3) . Unlike the primary analysis, however, low neighborhood SES was associated with lower SM use (OR 0.73 95% CI 0.68-0.78).
Poisson models for the rate of secure messaging among SM users produce a similar pattern of results, but one not always statistically significant in this smaller sample (Table 4) . Patients between 50 and 65 had the highest rates of SM, and rates of SM increased with increasing morbidity. Shorter provider response time to SM and higher provider rates of SM with other patients were both associated with higher patient rates of SM. Providers with patients having longer enrollment also had higher rates of SM (RR 1.06 95% CI 1.02-1.10 for each additional year of enrollment).
CONCLUSIONS
We evaluated use of a secure messaging within the context of an integrated group practice using an advanced electronic health record system and identified significant variability according to individual patient characteristics. Greater overall morbidity was the strongest predictor of patients' use of SM. These results contrast with prior research among patients with chronic conditions demonstrating lower use of the Internet 27 and lower 7 or similar 28, 29 use of electronic messaging with providers. Although these former studies suggest that electronic communication between patients and providers reflects some of the same patterns as overall Internet use, including higher use among the younger population and those living in metropolitan areas 30, 31 , they may not reflect the pattern of SM use when it is widely offered by providers. A 2008 survey reported that 90% of all patients online want to be able to email providers 32 . Yet, in 2003, only 5.5% visits were to providers who reported doing Internet or e-mail consultations 29 . In most healthcare settings, providers remain concerned about the lack of reimbursement, increased workload, and insufficient security associated with patient e-mail 2 . In the current study, all patients and providers were actively encouraged to use SM. Group Health's SM access and online shared medical record with patients were part of a larger organizational redesign focusing on patient-centered access. This organizational commitment, including provider incentives to engage in SM, may have contributed to greater use of SM for follow-up and proactive care of patients with chronic conditions [33] [34] [35] . Despite the uniform organizational commitment, primary care providers had widely differing amounts of SM with patients (2.8% to 52% of SM outpatient encounters). This variable participation in SM by primary care providers was an independent predictor of whether a patient used SM. Differences between provider panels did not account for this variation. Other characteristics of physicians and patients not evaluated in this study are likely influencing whether patients and physicians engage in SM.
Patients had a few other important differences in SM use. Patients with Medicaid insurance and those over the age of 65 years were less likely to engage in SM. Most importantly, Internet access does not appear to entirely account for this difference in SM use. Even when these populations had registered for the patient Website, they used SM less compared with those who were younger or had commercial insurance. Patients with low neighborhood SES were also less likely to use SM in the analysis comparing SM users to patients not registered for the Website. Since census measures of SES are poor predictors of individual income and education in the Group Health population 36 , less SM use among patients living in low SES neighborhoods may be due to differences in the resources available to these communities, such as broad band internet access. Future work should clarify the factors-such as health literacy, technical literacy, patient activation, broadband Internet access and physical disability-that may account for these differences 13, 14 . Because many elderly patients and those on Medicaid live with chronic conditions, understanding how electronic communication interacts with known disparities in access to care is critical. Our study has several limitations. Because the study used only automated data, several factors important for assessing Internet access were not available, such as individual-level socioeconomic indicators, physical disability, health literacy, technical literacy, and race/ethnicity 13, 14 . The cross-sectional design also limited the ability to ascribe causality; patients who want to engage online may have selected providers that would engage online. Although the demographics of the Group Health population are similar to the surrounding area, the results of our study may not be generalizable to other health care systems. SM was studied during a period of rapid adoption. In 2004 alone, Group Health doubled the number of patients engaging in SM with providers. Future evaluations with a similar study design may yield different results. Provider incentives for SM may also limit the application of our results to other systems that use different financial incentives for electronic encounters. SM was also available in the context of a patient Web site with a shared online medical record between patients and providers. This constellation of online services and personal health information may have attracted a particular population of patient users. Last, phone calls with patients were not included in the primary care providers' measure of total outpatient encounters. Future studies should include all contact with patients: those in person, over the phone, and through electronic messaging. In this integrated group practice, patients living with greater overall morbidity were the most active users of patientprovider SM. These findings support the potential role of SM in the Patient-Centered Medical Home 37 and the Institute of Medicine's vision for redesigning health care 1 . Future studies should clarify variation in access to and use of SM as well as its impact on the cost and quality of care received.
